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Synthetic food coloring and behavior: A
dose response effect in a double-blind,
placebo-controlled, repeated-measures
study
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Objective: To establish whether there is an assoclation between the ingestion of
synthetic food colorings and behaviorai change In children referred for assess-
ment of “hyperactivity.”

Participants: From approximately 800 chlidren referred to the Royal Children’s
Hospltal (Melbourne) for assessment of suspected hyperactivity, 200 were
included In a 6-week open trial of a diet free of synthetic food coloring. The par-
ents of 150 chiidren reported behavioral improvement with the diet, and dete-
rioration on the introduction of foods noted to contain synthetic coloring. A
30-item behavioral rating inventory was devised from an examination of the
clinical histories of 50 suspected reactors. Thirty-four other chlidren (23 sus-
pected reactors, 44 uncertain reactors) and 20 control subjects, aged 2 to 44
years, were studied.

Design: A 24-day, double-blind, placebo-controlled, repeated-measures study
used each child as his or her own control. Placebo, or one of six dose levels of
tarirazine (4, 2, 5, 10, 20, 50 mg), was administered randomly each morning, and
behavioral ratings were recorded by parents at the end ot each 24 hours.
Results: The study identitied 24 children as clear reactors (19 of 23 “suspected
reactors,” 3 of 41 ““uncertain reactors,” and 2 of 20 “control subjects’). They were
irritable and restiess and had sieep disturbance. Significant reactions were ob-
served at all six dose levels. A dose response effect was obtained. With a dose
increase greater than 40 mg, the duration of effect was prolonged.
Conclusion: Behavioral changes In irritability, restlessness, and sleep distur-
bance are associated with the Ingestion of tartrazine In some children. A dose
response effect was observed. (J PEDIATR 4994;425:694-8)

Since Feingold’s claims that a diet free of synthetic color-
ings, preservatives, and naturally occurring salicylates
would improve behavior in “hyperactive” children,!* the

Supported by a grant from the Royal Children's Hospital Research
Foundation.

Submitted for publication Jan. 31, 1994; accepted May 17, 1994.
Reprint requests: Katherine S. Rowe, MBBS, Department of Pe-
diatrics, University of Melbourne, Royal Children's Hospital,
Parkville, Victoria 3052, Australia.

Copyright © 1994 by Mosby-Year Book, Inc.
0022-3476/94/$3.00 + 0 9/29/57679

issue of whether there is a functional relationship between
the ingestion of certain food additives and behavior remains

APTQ  Abbreviated Parent-Teacher Questionnaire
(Conners)

unresolved and highly contentious. Initially, two types of
studies were conducted to evaluate such claims. The first
used Feingold’s diet under double-blind conditions*7; the
second studied children identified by parents as favorable
responders in open trials and then challenged them under
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Fig. 4. Comparison between two rating scales (BRI and Conners APTQ) in a double-blind study with variable dosage
of tartrazine. Boy, aged 10.8 years. B8R/, Behavioral Rating Inventory.

double-blind conditions.®!2 However, the findings from
both types of studies have been equivocal because of logis-
tic and methodologic problems.!>!* These problems have
included the identification of responding children from het-
erogencous populations; dietary compliance; placebo ef-
fects; the possible lack of inertness of the control sub-
stance!3; varying and imprecise diagnostic criteria for “hy-
peractivity”!6-24; doubts about the validity and reliability of
behavioral outcome measures®® (particularly those appro-
priate to the assessment of dye challenge cffects); and the
detection of treatment effects when only a small number of
children respond.26-30

There has also been considerable confusion about suit-
able dosage levels of coloring for use in challenge trials.!?
Studies conducted in North America have used a standard
mixture consisting of nine colors, varying in dose from 27
mg,? to 36 mg,3! to 150 mg,32 whereas others used tartra-
zine alone in doses varying from 1.2 mg** to 250 mg. None
of these studies incorporated different dosages into the de-
sign.

Since the National Advisory Committee on Hyperkine-

sis and Food Additives (NACHFA) report in 1980, there
have been few controlled clinical studies examining the
effects of ingested synthetic food coloring on behav-
jor.30:31-33. 35 Nevertheless, despite the inconclusiveness of
the evidence, some parents remain adamant that their chil-
dren react adversely to the ingestion of synthetic colorings,
both in foods and in medications.

As a consequence of the publicity that Feingold’s hy-
pothesis received in Australia, many inquiries were received
at the Royal Children’s Hospital, Melbourne, regarding
assessment of children with suspected hyperactivity. A pre-
liminary study attempted to evaluate the claimed utility of
the Feingold-KP diet? in affecting behavioral change. From
55 children who participated in a 6-week open trial of the
Feingold diet, 8 of 14 suspected reactors to food coloring
were involved in a double-blind, placebo-controlled, repeat-
ed-measures study in which 50 mg doses of two implicated
colors, tartrazine and carmoisine (azo dyes), were used. ¥
For two children, there was a clear association between the
ingestion of both dyes and behavioral symptoms of irrita-
bility, restlessness, and sleep disturbance. Similar behav-
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